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SPECIFICATION 

1. Title of The Invention 

Display Device 

2. What is claimed is; 

1. A flat-panel display device comprising an external recording medium of data and a record 
reproducing apparatus and displaying said data converted into letters, numbers, symbols, drawings, 
and the like, characterized in that display portions are provided on both surfaces of a main body 
and a lid which are conduplicated. 

2. The display device according to claim 1 characterized in that a photoelectric conversion 
device comprising a non-single semiconductor is provided outside of said lid. 

3. The display device according to claim 1 characterized in that said display portions 
comprise a liquid crystal display device having a plane matrix construction. 

3. Detailed Description of The Invention 
[Field for Industrial Use] 

The present invention relates to a portable display device, in particular, it preferably relates 
to a thin portable book characterized in that it can display content of different books or the like 
by displaying an external recording data on a display portion of a liquid crystal display device, 
etc. 
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[Prior Art] 

Conventionale books are composed of papers on which letters, numbers, symbols, 
drawings, table, and the like, are printed and they are sold to users, who can understand the 
content of the books by reading the printed letters, numbers, symbols, and the like, on papers. 
However, there was no prototype of electronic books which are corresponding to the books. 
[Problems of Prior Art] 

However, since the conventional books are composed of papers and one book is composed 
of at least several tens pages, generally, several hundreds pages, weight of a book is considerable 
heavy and weight of so-called novels or professional references exceeds 1kg. Therefore, when 
such books are delivered to book stores for sale, they are mainly delivered by trucks because of 
their weight of several tons, in general, and their volume, and the cost per a book became high 
because the delivery cost or the like was increased. 

Further, the size of papers on which letters, numbers and symbols are printed is different 
depending on contents, sorts, or price of books, arousing a problem that considerable large area 
of floor is needed for storage of a lot of books. 

Moreover, it seriously influences on physical development of growing up pupils that they 
must go to school with their school bags keeping heavy textbooks and books for their classes 
every day. 

[Means to solve the Problems] 

This invention is accomplished to solve the above-mentioned problems, and it relates to the 
light-weight and compact display device, in particular, it preferably relates to a portable display 
device. 

The present invention provides a display device comprising an external recording medium 
such as CD-ROM (compact disc read-only memory) in which encoded information from character 
signals such as characters, numbers, symbols, drawings, and the like are recorded, a record 
reproducing apparatus for reproducing data of the medium, a flat display portion, an input key 
used for data processing which designates reading pages or the like from the external, memory 
enabling an optional processing, and the micro computer. Further, in order to improve functions, 
an external input terminal for data processing or another second memory reproducing apparatus 
enabling recording and reproducing, may be provided. Then, the data recorded with the external 
recording medium is reproduced by the reproducing apparatus, and the characters, numbers, 
symbols, drawings, tables, and the like for one display screen are shown on the flat-panel display 
device by the micro computer. Users can understand the content of the external recording medium 
by reading the display screen. 
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[Operation] 

The present invention uses a recording medium such as a complex disc of a magnetic floppy 
disc and an optical disc in which the content of books or the like, such as letters, numbers, 
symbols, is converted to code signals, are integrated to a magnetic memory and an optical 
memory, respectively. 

The present invention has display portions making the data of recording medium visual 
detection data. This display portions are provided on both surfaces of the main body and the lid 
and users can visually recognize it by displaying information. As the amount of the data for 
reproducing, only one display screen may be reproduced one by one, and also, the data may be 
reproduced on both display screens at one time. Further, while fixing the display on one of the 
display portions, the other display portion is constructed and modified into a necessary 
configuration with a touch pen or a light pen. Therefore, there is a function that once indicating 
data which is forwarded from the external input terminal is stored in an IC memory provided inside 
the display device, users can display a necessary display screen by the external key operation 
whenever it is necessary. 

The present invention is characterized in that users have data of several books and the like 
recorded in a disc only by holding the display device having these functions, namely a reproducing 
apparatus, having several data files and changing them. And it is also characterized in that weight 
of a general external recording medium such as CD-ROM is only about 10-30g per one unit, and 
there is no need for special equipment if they are kept and transported in great volume. 

Moreover, if standardization is executed, namely, reproducing system of the reproducing 
apparatus is standardized so that every apparatus for reproducing can be used, and a unit type desk 
with the reproducing apparatus is provided for a pupil at an educational facilities such as school, 
pupils do not have to bring heavy books to school, but have only to bring several data files of 
which weight is only about 10-30g per piece. 

Further, a flat type display which will not be bulky is suitable for a display of this invention. 
Because in the case of the conventional display, that is, CRT (cathode ray tube) type, if users see 
the display screen for a long time, they feel fatigue on their eyes and it causes physical trouble. 
Therefore, the liquid crystal display is particularly preferable because it causes less eyestrain in 
comparison with the CRT type. Also, the liquid crystal display is thinner and lighter and uses less 
power than the CRT type, so that such display in this type fits in well with the purpose of the 
present invention. 

The present invention will be explained below with the embodiment. 
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[Embodiment 1] 

Fig.l shows the embodiment of the display device according to the present invention. 

Fig.l(A) is a front view of the conduplicate display device in a state of unfold and Fig. 1(B) 
is a front view of the conduplicate display device in a state of fold. In the figures, the display 
device main body (10) has a main body (1) and a lid (!'), which are respectively consisted with 
display portions(2), (2 1 ), an external input key(3), a photoelectric conversion device(5) for an 
auxiliary power source attached to the lid (1'), an external memory medium reproducing device 
(4), an external power source input terminal (13) and external input/output terminals (14), 
(15). 

In this embodiment, a liquid crystal display device is used as display portions (2), (2 1 ) and 
an optical disc, in which data is recorded using difference of reflectance light are used as a 
recording medium of data files, namely, CD ROM system is adopted. Further, the photoelectric 
conversion device (5) adopts an amorphous silicon photoelectric conversion device having the size 
of 20mm x 300mm, and power generated by the photoelectric conversion device(5) is supplied to 
a charge and discharge device (16). In addition, shortage power is charged from an external power 
(6) to drive the display device (10). 

Also, functions shown in Fig. 2 are built inside the display device(10). A micro computer(20) 
is the center of the built-in functions and an external recording data is stored in a temporary 
memory(17) if it is necessary. From the temporary memory, data of optional spot indicated from 
the external input key (3) is displayed at random at the display portions(2), (2'). In the display 
device (10), the data for a display screen is reproduced by operating the external input key (3), 
shown at the display portions (2), (2') and users can read what is shown at the display, thereby 
having a function of displaying the data. In this time, the respective display portions (2), (2') have 
a display of 30 letters x 50 lines in vertical lines. The display corresponding to a page is executed 
at the display portion (2') of the lid and the next display corresponding to the next page is executed 
at the display portion(2). Further, the content of the display portion (2') is compared with the 
display portion (2) by operating the external input key (3). Next display screen is displayed and 
the users may read it. In this way, the present invention is completed. 
[Embodiment 2] 

A display device used in the present embodiment is the same as that of Embodiment 1, 
however, a system for display is a little different. 

Namely, by operating the external input key (3), the recording data from the data files is 
reproduced for several display screens is reproduced at the display portions (2), (2') at one time 
and kept in the temporary memory (17) inside the main body (10), and then a display screen which 
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is desired to be shown by users can be displayed immediately on the display portions (2), (2') by 
operating the external input key (3). 

Further, one of the display portions has a function that other data from the external input 
terminal can be detected with a touch pen utilized local pressure or a light pen which utilized local 
light. Therefore, in the display portions (2) or (2'), photo sensor is arranged corresponding to 
pixels in a matrix arrangement. Then, users can rewrite one part or the whole of drawings and 
letters which are displayed on a liquid crystal display, and draw underlines under the letters. The 
additional data is stored in memory (17) through a micro computer. 

As a result, according to the present invention, users can read the data, in addition to this, 
they can process the data. Namely, it became possible that the data was processed at the display 
portion (2) and displayed the processed data on the display portion(2'). 

According to the method, display screens or pages which are not continuous can be 
displayed on the display portion at the same time, making it possible to read the data after 
processing in addition to the ordinary reading style of books. 
[Embodiment 3] 

The embodiment relates to other memory and reproducing function as shown in Figs. 2 and 

3. 

In the Fig. 2, there are a first external recording medium 1(11) and a second recording 
medium 2(11'). Further, corresponding these, one of the external recording mediums has a 
reproducing device (12), and the other has a recording and reproducing device(12'), 
respectively. 

As the outline is shown in Fig. 3, in the respective devices, ROM and RAM are provided 
as an integrated complex disc(30) on a disc. Namely, the first external recording medium (11) 
(ROM: Read Only Memory) comprising a compact disc and a magnetic recording medium to serve 
as the second external recording medium(ir) (Read and Write Memory) which are provided on 
one part of the first external recording medium. One of the reproducing devices, the reproducing 
device (12) is a reflective ROM type reproducing device comprising an optical system(13) and 
emission/light receiving system(14). The other is RAM (Read and Write, namely Random Access 
Memory) type memory and reproducing device (12') comprising a magnetic head (16) and a 
driving system thereof (16). For the purpose, one magnetic head is shown in the drawing, 
however, two magnetic heads may be used in order that one of them serves to erase and the other 
serves to record and reproduce. However, RAM capacitance is smaller than optical system. 

The magnetic recording portion may be provided on a central portion or a peripheral portion 
at a side of recording surface of the compact disk, or a central portion or an entire surface at rear 
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surface of the compact disk (upper surface in the figure). 

In this way, steps of data processing and data edition which are performed in Fig. 2 and the 
obtained result thereof are stored in memory (Fig. 2(17)) and information of the result is 
transferred to a magnetic external memory medium(ll') through a recording/reproducing 
device(12'), thereby making it possible to store the data permanently with one-to-one 
correspondence between the storing data and the data of the compact disk (11). 

Therefore, ROM data is mainly stored, so that one part of information can be rewritten and 
corrected and ROM memory can be effectively used for a long time. 
[Effect] 

As mentioned above, a portable and light display device having a function of books can be 
realized by this invention. Since data files for recording are light and compact, it is possible to keep 
and transport in great volume. And by holding several data files for one reproducing apparatus, 
the same effect as if having several books can be obtained. 

Since the display device of the present invention has two display screens, it is possible to 
read a display portion and see another display portion at the same time like a book. Further, it is 
also possible to display an individual picture on each of two display portions and compare the 
content of the respective displays. Also, it becomes possible to display a standard display on one 
of display portions and to execute processing, modification, and edit of the display data on 
another display portion. 

Also, as described in the present invention, in the case of using a liquid crystal display device 
in which sensors corresponding to pixels at respective display portions are arranged in a matrix 
shape, users indicate an important part of a display screen with a touch pen or a light pen, thereby 
recording the important part on users' memory region. And the part can be emphasized, e.g., 
underlined or inverted, so it is as if underlines are drawn with a red pen or a flourescent pen on 
the papers in textbooks. 

Therefore, the present invention has a characteristics that pupils do not have to bring heavy 
books but have only to bring light and compact data files to school. Further, by installing auxiliary 
power source like solar cells, it is possible to read the book for many hours by carrying it. 

According to the present invention, by using external input/output terminals shown in Fig. 
1 to listen the recording data stored in CD ROM, users can hear voice or listen the music while 
reading the paragraph displayed on the display portion or looking the display screen. 
4. Brief Description of Drawings 

Fig. 1 shows a schematic diagram of the device according to the present invention. 

Fig. 2 shows an outline of the system of the device according to the present invention. 
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Fig. 3 shows an outline of one part of functions according to the present invention. 



1 ... main body 
V ... lid 

2, 2' ... display portion 

3 ... external input key 

4 ... external recording medium inserting portion 

6 ... photoelectric conversion device 

7 ... external recording reproducing part 
10 ... display device 

Applicant 

Semiconductor Energy Laboratory Co., Ltd. 
Representative: Shunpei Yamazaki 
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